Abstract. We discuss the formation of the halo of M31 and the Milky Way as traced by the population of RR Lyrae stars, in comparison with the population of such stars preent in satellite dwarf galaxies. We find that both halos and the massive dwarf host a population of high amplitude short period RRab stars, absent in low-mass dwarfs. These stars are explained as the metal-rich tail of the RR Lyrae distribution ([Fe/H] ∼ −1.5), and thus their existence imply fast chemical enrichment in the host system. Their presence in both halos implies that massive building blocks had an important rôle in their formation.
Introduction
RR Lyrae stars (RRL) are excellent tracers of the old population, and bring direct insights on the environmental conditions of the host stellar systems at early epochs. For this reason, they are important tracers of the mass accretion history of the halo of spiral galaxies such as M31 and the Milky Way (MW). [6] presented a comparison of the properties of RRL stars in the MW halo and in its system of globular clusters and satellite dwarfs. In particular, they detected the existence of a family or RRab type stars characterized by high amplitudes and short periods (P < 0.48 d, A V > 0.75 mag), hence the name, HASP). These stars are associated to a population of stars as metal-rich as [Fe/H] ∼ −1.5. [6] discusses the existence of such stars in massive MW satellites such as the LMC and the Sagittarius dSph, in metal-rich globular clusters but not in lower mass galaxies. This indicates that i) low-mass dwarfs did not experience a chemical evolution fast enough to produce HASP, and ii) to explain the existence of HASP in the MW halo one has to accept that massive building blocks, already enriched at the time of accretion, had to participate in the halo construction.
On the M31 halo building blocks
We have performed a similar analysis in the case of M31. Figure 1 compares the period distributions of RRL stars in the M31 and MW halos, and with their satellite systems, as detailed in the caption. The plot shows that the normalized period distribution of both halos is very similar to the corresponding sample of bright satellites. The histograms relative to the RRL stars from faint galaxies are charaterized by a rising branch and the main peak occurring at longer period. This reflects the absence of HASP stars in these systems. The plot clearly shows that to repodure the period distribution of both Figure 1 . Period distribution of RRab star in different samples of galaxies. The adopted data are M31 halo: [7] and Field 2 from [11] . MW halo: same collection as in [6] . the MW and the M31 halo the contribution of massive dwarf galaxies is required. A KolomogorovSmirnov test performed on the period distributions supports this conclusion, as the probability that the the M31 (MW) halo distribution is drawn from the same one as the bright satellite's is 46% (99%).
